1. Check to see that the diode filament is lit. These conditions may be ie ‘ : 

2. Check ‘tube V2 in a tube tester or replace with a f ailure of various components of 4 

3. Check V2 grid voltage to cathode or ground. If | procedure a “a ae Ss 

this voltage is abnormally positive, or zero, check 1 Ch Oe a > GEL» 19¢ 
. ore . Check tubes or r | i nnn ttre abn nr 

contacts, connections and resistance values of all “place ps | Aes ee ee oo | | 
components of the bridge. Check diode or re- 2. Check the DC Power sulle } as ~ HC- 25-C1L CAT At 
place with a spare. Check bridge rectifier. ee Bao | Wee SoA er ee 


3. Check the control Circuit - 
4. Check the voltage adjusting potentiometer for connections, shorts or dam 


dirty contacts. | | 4. Check voltage and tesista 


oe | densers by replacement, 
Drift with Age of the Range a 


problem D of Output Voltage. 5. The output voltage adjustable 
COS OMG mee cause irregular output adjusta 
This condition indicates a variation of tube character- tentiometer shaft several time 
istics with age. = | as fat as it will 90. This ie 
: | | | adjustment and contacts can 
cause uneven control. mo. 
procedure . 

In the event of serious trouble or A 

1. Check tubes and replace accordingly. return it to the factory for repair am 
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__BERAL INFORMATION 


Tefore you begin to use your new Sorensen instrument, 
Vease read this instruction book very carefully. 


‘he Sorensen Regulator or Nobatron is a precision in- 
‘Yument. This does not mean that your Sorensen in- 
Fument will not stand rough handling—it will. How 
ich, will, of course, depend on your own experience 
d good judgement. You have chosen the Sorensen 
it over all other similar types of equipment for any 


yee 
va 


| the reasons listed below — 


4 


|e Wide input range 
| Y Precise regulation accuracy 
ge jo Excellent wave form 
_ 4@ Insensitivity to line frequency fluctuations 
‘4@, Adjustable output voltage 
|®° Fast recovery time 


Je experience and “know-how” which have made 
ensen the first line of STANDARD electronic volt- 

regulators, stand behind this instrument. If, for any 

‘son, difficulties are encountered, notify the factory 
jonce . . . DO NOT ATTEMPT ADJUSTMENTS OR RE- 
IRS WITHOUT FIRST NOTIFYING THE FACTORY. DO 

_)T TAMPER WITH ANY OF THE COMPONENTS. UNIN- 
f UCTED TAMPERING WITH ANY OF THE COMPONENTS 
LL~VOID YOUR GUARANTEE FOR THAT PARTICULAR 
RT, 


quests for information and service 


questions concerning the operation or malfunction- 

| of this instrument should be directed to the Service 
partment, Sorensen & Company, Inc., 375 Fairfield 
k., Stamford, Connecticut. ! 


Jensen & Company, Inc. has adopted a sales and 
lice velicy which is meant to be a protection to you 
purchaser, and Sorensen & Company, Inc.-as supplier. 


> © jpect ine’ ruments at once for 
+ |pping damage 


shipr:ents should be inspected by the buyer upon 
» Wery and in the event of damage in transit, a claim 
«Bld be filed against the carrier at once. 


INSTRUCTION MANUAL 


FOR USE WITH 


SORENSEN 
AC LINE REGULATORS AND NOBATRONS 


warranty 


Defective instruments or defective components found 
in the instruments will be considered for adjustment 
only if Sorensen & Company, Inc. is notified within the 
Warranty period specified. The period of Warranty 
(with the exception of the tubes) for this instrument 
is one year from date of your acceptance. 


The Sorensen diode is unconditionally guaranteed 
for 2500 hours or one year, whichever expires 
first. | 


The instrument and materials are warranted against 
defective workmanship and construction, and no other 
warranty may be implied. | 


The warranty only covers equipment that is maintained 
in proper condition and is used by you in a skillful and 
proper manner. No other warranties may be implied. 


procedure for returning damaged or 
defective material 


When claiming adjustment for defective materials, the 


following procedure should be followed: 


A. A request should be made directly to the Service 
Department of Sorensen & Company, Inc. for 
authorization to return the defective instrument. In 
order that your request can be serviced as quickly 
as possible, it is necessary to list the following in- 
formation: 


1 The order number on which the instrument was 


shipped. 


2 Model number and serial number of the instru- 
ment. 


3 A brief description of the reason for rejection. 


B. It will be determined by the Service Department of 
Sorensen & Company, Inc. whether a repair will be 
attempted at your plant by one of our Field Engin- 
eers or Representatives. If this is to be done we will 
notify you immediately and make arrangements 
for a visit to your plant. If we indicate that the 
material is to be returned to our Plant for repair 
or replacement, a RETURN MATERIAL TAG 
which outlines shipping procedure will be sent to 
you. 


i n> 


Defective materials returned to us without RETURN 
MATERIAL TAG will be sent to us entirely at the 
risk of the customer. Repair of this instrument 
might be delayed if an unauthorized return 1s 


made. 


C. This instrument should be packed as carefully for 
return as when originally received. The instruments 
are precision equipment and in many cases vety 
heavy. Transformers and other components should 
be carefully blocked. 


If the instrument to be returned is mounted in a 
cabinet, remove from the cabinet and return only 
the instrument. Under no circumstances (except by 
specific instructions from Sorensen & Company, Inc. ) 
return both. 


THE INSTRUMENT 


— 


Ratings 


All ratings of units are to be found on the enclosed 
schematic diagrams. : 


Description 


A. On most models a pilot light on the front panel 
7 indicates that the electronic control.circuit is fe- 
ceiving power and that the regulator should be 
functioning. 


B. The Screw driver adjusted control permits adjustment 
of output voltage setting. 


C. Various methods are used in the different models 
to obtain input and output voltages. On low capacity 
units, a line cord and plug assembly is provided for 
input connection, Output voltage is then taken from 
a dual female receptacle. On larger models, the in- 
put and output terminals are to be found on the 
chassis. TO ELIMINATE ANY CONFUSION, REF- 
ERENCE SHOULD BE MADE TO THE SCHE- 
MATIC DIAGRAM ENCLOSED. Inter-chassis con- 
nections for Nobatrons made up of more than one 
chassis can be found on the block diagrams en- 
closed. 


D. With the exception of the Sorensen diode, all tubes 
are common commercial types. Diode replacements 
may be obtained from Sorensen & Company, Inc. 


Comments 


The unit is intended to operate within the loads 
indicated on the accompanying schematic diagram. 
Regulation accuracy is maintained to some degree be- 


low minimum load; however, the rated accuracy is not 


guaranteed except as noted. 


If measurements of output voltage are taken for 
purposes of checking the accuracy or regulation, true 
RMS reading voltmeters should be used, as the regulator 


~ 


regulates the RMS value of the output voltage, R 
or vacuum-tube type voltmeters are not suitable 
this purpose. Measurements should be made dinea 
the output terminals and not at the end of : 
leading to the load. The regulator will delive; cca 
voltage to its terminals regardless of load ch a 
will not compensate for drop in the externa] 


‘of the reactor results in an increase in AC im- 
} ° . 
i,nce which, as pointed out before, lowers the output 


: age: 


» above action will continue until an equilibrium 
reached wherein the net change in output voltage 
sufficient to compensate for the changed circuit 
ditions 10 the control circuit. The gain of the control 
em is Of such magnitude that the unit will main- 
jn output voltage within the tolerance indicated on the 
tematic diagram while compensating for the rated 
ge of input voltage and load variations.: 


anges, 
Wiring 


Principle of operation 


The operation of the unit can best be understood 
referring to the schematic diagrams included. 


The basic power circuit is shown in heavy lines 
includes an autotransformer T4 and-a saturable 
reactor T3. The reactor is in series with the prin 
of the autotransformer across the input termiy 
Variation of the impedanceof the saturable core reac 
will vary the voltage impressed on the primary of 
autotransformer and consequently will vary the out 
voltage. a4 


bes in the DC power supplies for the saturating 
wcuit and diode bridge circuit respectively. In some 
low capacity units, a miniature selenium rectifier is used. 
‘Adjustment of output voltage is accomplished by the 
prentiometer in the circuit supplying the diode filament. 
mriation of resistance in this circuit varies the value 
output voltage required to obtain a given diode 
ent temperature, and consequently will control 
A decrease in reactor impedance, for instance, oltage. | 

crease the portion of the input voltage impre: 
the autotransformer primary and will resul 
increase in output voltage. Conversely, an in 
reactor impedance will result in a decrease in~ 
voltage. is : 2 


s resistor shown connected between the plate and 
n of tube V2 (across terminals 9 and 10 in high 
models) is a swamping resistor to absorb 
urges Originating in the DC reactor winding. 


ee ‘i shas a very high inductance. 
All that is necessary to achieve voltage r ne 


some automatic method of varying the reactor 
by the right amount to restore the output vo 
original value at such times as it may v 
changes in load or input voltage. This a 
complished by the electronic control cireui 


the regulator is first turned on, electronic 
lements are cold and a period of approximately 
‘is: required for the unit to reach operating 
During this period, the output voltage will 
evef, as the tubes begin to conduct, the 
e rapidly rises to its proper adjusted 
-a normal condition and in no way in- 
inctioning of the regulator. 


: be low; e 
The basic voltage sensitive element is the Wheatsi peabut vol : 
Bridge. One arm of the bridge consists of the diode alue. This 

«7,the filament of which is lighted by the o tput Volga OY 

Tn some low capacity models only two arms of] 
bridge show on the schematic diagram. The pd 
supply has the missing two arms by virtue ys 


4 


seis 
a fe vena 
# ia g 


arrangement : a | eae A 
ae 7 _— _» Maintenance and_..Trouble Shooting 
The diode is operated at a temperature limited cop eo eee 


‘bes v3 and V4 found in most models, are rectifier 


tion. With this arrangement, a small increment of ou hg normal life, the unit requires no maintenance 


° 3 Re a eieears _ er ser ino: e 2 x s 
voltage results in a change in cathode emission ait vicing other than the care usually afforded this” 


large change of plate resistance in the diode. The sipP© of cop ipmers a, acuum tubes should be replaced 
voltage of the bridge is applied to the grid of sae end of their specified life in accordance with the 

power tube V2 which controls the DC saturating cusp a8 established for the particular application. 
_of the reactor. . ge i oe 


n 
i 


: sel _ : ‘fit the event of malfunctioning of the unit due to 
“A typical sequency of operations is as follows: Assfetercoration or failure of any of its component parts, 
a tise in output voltage as a result of reduced toa fi Stematic checking procedure will provide the quick- 
a rise in input voltage. Increased output veltagepst ard: surest method of locating the difficulty. The 
sults in increased voltage and. heating of whe d)Howges section gives systematic checking, procedures 
filament. With increased heating, the diode cat ia should be followed in locating sources of trouble. 
emission in ‘no the plate resistance Ol} a. | oo. e 
“ee lac plate. Vegietanes will change the ball os parts of the circuit during normal operation. 
condition of the bridge; in this instance the chet ak nee should be measured with an electronic 
results in a more negative potential applied to the ; MOSERE. 

of V2. The more negative grid signal results NOTE: DANG3ROUS VOLTAGES EXIST IN THE 


sharp drop in the plate current of V2 and consequelONTROL CIRCUITS. OBSERVE APPROPRIATE 


reduced saturation of the reactor. Reduced DC sa RECAUTIONS. 


“prt wepevrrs et — 


problem C 


TROUBLE SHOOTING 


THE FIRST STEP IN TROUBLE SHOOTING’ 
SHOULD BE TO REPLACE TUBES. IN MOST 


Soa THIS IS ENOUGH TO CURE THE TROU- 
BLE. 


problem A No output voltage. 


This condition indicates an open in the power circuit. 


procedure 


L Check that the On-Off control is in the “ON” 
position. 

2. Check autotransformer, AC reactor coils, circuit 
breaker, power leads, and terminals for continuity. 


No Regulation and Low Output 


problem B Voltage With Load. . 


No Regulation and Low Output Voltage With Load. 
Tits condition indicates the failure of the electronic 
control circuit to supply saturating current. 


procedure 


1. Check the fuse in the control circuit. Replace only 
with a similar type. 


sf 


2. Inspect tube filaments to see that they are lit. 
3. Check tubes in a tube tester or by replacement. 


| rae 

4. Check the DC power supply to the saturating 
circuit by checking the value of DC voltage. No 
voltage will indicate a failure of the transformer 


Uae or of the filter condenser. Check rectifier 
tube, Ac Og a 


7). Check the plate voltage and grid voltage of the 
beam power tube V2. If the grid voltage is ab- 
normally negative and causing cut off, check the 


diode bridge supply voltage and the diode filamen: 
supply voltage. 


- 6. Check the DC reactor winding for an open: 


7. Check the over-voltage circuit breaker if one is 
used in your unit. : 


8. In the case of split-chassis construction, check the 
inter-chassis terminal boards for secure and cor- 


rect Connections. 
\ 


No Regulation and — 
High Output Voltage. 


This condition indicates that the control circuit is over- 


saturating the reactor. It may also be the result of shorted 


turns in the reactor AC coils. 


Yd 


procedure 
1. Check to see that the diode filament is lit. 


2. Check ‘tube V2 in a tube tester or replace with a 
spare. 


. Check V2 grid voltage to cathode or ground. If 
this voltage is abnormally positive, or zero, check 
contacts, connections and resistance values of all 
components of the bridge. Check diode or re- 
place with a spare. Check bridge rectifier. 


. Check the voltage adjusting potentiometer for 
dirty contacts. 


Drift with Age of the Range 
problem D of Output Voltage. 


This condition indicates a variation of tube character- 
istics with age. : 


procedure 
1. Check tubes and replace accordingly. 


e —— — a : . ms 


Reduction of Regulation Range Ox 


problem E Poor Regulation in General. 


These conditions may be the result of deterioratio 


fatlure of various components of the controlcircuit. | 


procedure 


1. Check tubes or replace with spares. 


2. Check the DC Power supply voltages. 


. Check the control circuit in genera! for loose 


connections, shorts or damaged parts: 


. Check voltage and resistance values. Pico: con 
densers by replacement. 


. The output voltage adjustable Sorentionieter ma 
cause irregular output adjustment. Turn the po 
tentiometer shaft several times in both direction 
as far as it will go. This is a very low resistang 
adjustment and contacts can oxidize enough 1 
cause uneven control. 


In the event of serious trouble or damage to thesunil 
return it to the factory for repaw and readjustmen ih ; 


SORENSEN & COMPANY, INC.” 


375 


FAIRFIELD AVENUE 


ee eels STAMFORD, CONNECTICUT 


MANSFACTURERS OF VOLZASE REGULATORS, 


9. 
i 


NOBATRENS AND ELESTHONIS APEACATY 


